In order to get basic information about runty fish which eventually result in the seed production process of red sea bream, some biological and biochemical characteristics were compared with moderately-grown and precocious-grown fish of the same lot and a similar growth stage.
and Heisuke Nakagawa*1 (Received September 7, 1992) In order to get basic information about runty fish which eventually result in the seed production process of red sea bream, some biological and biochemical characteristics were compared with moderately-grown and precocious-grown fish of the same lot and a similar growth stage.
Runty fish were characterized by a low muscle ratio and viscerosomatic index. Analytical results indicated that the runty fish lacked energy reserves such as protein, lipid, and triglycerides. On the other hand, the protein/DNA value and RNA/DNA ratios of runty fish also were lower, compared to the other groups.
Low energy storage and protein synthesis of runty fish could be partly explained in terms of low food intake under the pressure of size hierarchy.
Young red sea bream are routinely released into the natural environment for enhancement of natural resources. However, it is known that a big loss in the released fish occurs just after release as a result of deficienct food intake.1,2) The loss might be due to poor lipid storage.1-3 The fish must spend about 7 to 10 days under starvation conditions until acclimation to the natural environment.4,5) Tsukamoto et al. 6 ) have presented considerable evidence to show that starvation would be a major factor behind the mortality of released red sea bream. From this point of view, increased energy storage and high starvation tolerance should be desirable traits in releasing seeds.
Variance in size appeared during the juvenile stage and accelerated with age.7-9) As a result, a large number of runty fish eventually appeared seeds. In previous studies3,10) where the body constituents of 90 day-old fish of different sizes were compared, it has been shown that the energy stock of smaller size fish was markedly lower than that of moderately sized fish. However, it is difficult to draw clear results or conclusions by comparing the body constituents of fish that have the same age but are of different size, because there are differences in their stage of development and their basal metabolism, as the amount of stored energy changes with growth.
Therefore, this study was designed to compare fish with a different growth rate (runty, moderate, or precocious) with fish at a similar growth stage, in order to obtain more information on runty fish in terms of biological and biochemical characteristics. Table 2 . Muscle lipid and triglyceride contents for the runty fish had a significantly low value. Total lipid and triglycerides in intraperitoneal fat body declined with a corresponding decrease in growth rate.
Protein content and nucleic acid concentrations of muscle are presented in Table 3 . The protein content of the runty fish marked the lowest value. The RNA concentration of the runty fish was lower than in the other groups, although not significantly so. The DNA concentrations of the four groups did not exhibit any statistical difference. The protein/DNA value and RNA/ DNA ratio of the runty fish were significantly lower than those of the precocious and moderately grown fish.
Discussion
In this study, runty fish were characterized by a low muscle ratio and viscerosomatic index. Moreover, analytical results indicated that runty fish lacked not only muscle protein but also lipid and triglyceride. On the other hand, the RNA/ DNA ratio and protein/DNA value in these fish were lower than those of fish with moderate and precocious growth. In this context, it may be considered that growth is controlled by a number of factors such as social interaction, variations in feeding activity, and the availability of food. The variation in growth among individuals increases as rearing time elapses. At very high densities such as those prevalent during seed production, or when size differentials are very marked, it is likely that size hierarchies are established, and competition for food is increased. As a result, larger fish in farm populations affect the feeding subordinates, which are usually runty fish. 13, 14) In other words, runty fish under such conditions will not feed enough even if the food is available.
According to Koshiishi and Yasunaga,4) red sea bream reared with restricted feeding had low lipid reserves, relative to well-fed fish. Nakano and Shirahata,15) working on chum salmon fry, reported that the RNA/DNA ratio and Protein/ DNA value of fish reared with a limited food supply were lower than those reared with an optimum ration size. This evidence suggests that the low energy storage and RNA/DNA ratio of runty fish can be partly explained in terms of a low food intake due to size hierarchy.
The amount of energy intake through feeding in wild red sea bream juveniles is probably smaller than that of artificially reared juveniles. However it is a known fact that the growth of the former is better than that of the latter.18) Anraku and Azeta17) compared the biochemical composition of wild and artificially reared red sea bream juveniles and arrived at the conclusion that the energy metabolism is different in those two types of fish. Further, Nakano et a1.18) have pointed out that the turnover rate of protein anabolism and catabolism in hatchery-reared red sea bream juveniles is faster than that of juveniles reared under a semi-extensive environment. In other words, growth not only depends on the amount of energy intake but rather it may be that it is controlled through the balance between protein anabolism and catabolism.
In this regard, it will be necessary to examine in detail the metabolism of protein in runty fish, in order to elucidate the factors that provoke retardation of growth.
At present, young red sea bream released in a natural environment are systematically produced under intensive high-density rearing conditions.
However, under such rearing conditions it is likely that a number of runty fish characterized by low energy reserves and protein synthesis will occur, as a result of competition for food and size hierarchies.
Therefore, separated rearing prior to release in terms of fish size and low density, especially for the runty fish, may be useful to increase the enhancement effects of seed release in the natural environment.
